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2021 Zion NP certified as an =%
International Dark Sky Park

Adrienne F|tzgerald began this important work in 2016



Springdale began its journey to
becoming an International Dark Sky

Community in 2009 through the

adoption of a lighting ordinance




Light pollution is not just a problem in large
cities. . .




Natural Rhythms of Light and Dark
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Presenter
Presentation Notes
For billions of years the earth has moves through a predictable pattern of light and dark cycles, daily, monthly, annual patterns. While these patterns vary spatially, Everyplace on the planet still spends half of their year in daylight and half in relative darkness.  All the creatures that have evolved to live in these ecosystems have evolved to live with this cycle of darkness. 
A great example is this deciduous tree that gets cues based on light to drop its leaves.  When deciduous trees like this one do not drop its leaves in time, the leave may freeze weighting down the tree and harming the health of the tree. 



Natural Rhythms of Light at Night
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Presentation Notes
At nighttime we also have a natural cycle of light with the moon.  There are many moon phases providing various levels of illumination and it sets at and rises too. For anyone who has ever watched the moon rise from a dark sky it is like a blast of light onto a dark landscape. 






Presenter
Presentation Notes
Protecting the night skies means protecting natural and cultural resources and habitats as well as the nighttime experience. This is  important because 62% of all species are most active at nighttime. Nocturnal wildlife have relied on naturally dark conditions and cues to interact with their environment.  
While pollutants in the air and water have impacted all living things on the planet, humans who are diurnal have mostly ignored or at least not taken artificial light at night as serious pollutant because we have not realized how it impacts the natural world.  Even for diurnal wildlife that sleep at night their life cycles are disrupted by light at night. The lights on my street that shine into my window at night can be mitigated by drawing the shades. Our wildlife does not have this luxury. 
Effects nocturnal sensory and activity patterns for all species. 

Photos: https://www.google.com/search?q=moonlight+ocean&tbm=isch&ved=2ahUKEwiZjPDb4_zpAhUOvKwKHaPeDpwQ2-cCegQIABAA&oq=moonlight+ocean&gs_lcp=CgNpbWcQAzICCAAyAggAMgIIADICCAAyAggAMgIIADICCAAyAggAMgIIADICCAA6BAgjECc6BQgAELEDOgUIABCDAToHCAAQsQMQQzoECAAQQzoGCAAQChAYUMHDAVjV8gFg1fQBaANwAHgAgAHQAYgBhBeSAQYwLjE3LjGYAQCgAQGqAQtnd3Mtd2l6LWltZw&sclient=img&ei=VbjjXtmNNI74sgWjvbvgCQ&safe=images&tbs=sur%3Af&hl=en#imgrc=3iIs93WN1WpTMM

https://cdn.pixabay.com/photo/2016/07/07/23/49/sea-turtles-1503461_960_720.jpg

https://www.fs.fed.us/wildflowers/pollinators/pollinator-of-the-month/images/yuccamoth/yucca_moth1_lg.jpg
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Presentation Notes
200 species of birds migrate at night – artificial light and skyglow disorient the birds
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Presenter
Presentation Notes
-As you can imagine the disruption to human’s circadian rhythm causes a number of sleep disorders
-But there is are also of plethora of studies out there which suggest that artificial nighttime light is a risk factor for cancer development. The overwhelming amount of research as focused on the known reduction of melatonin production when humans are exposed to artificial light at night. Studies have show that melatonin can inhibit growth of some human tumor cells (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5503661/)

-One groundbreaking study published in the December 2005 issue of Cancer Research implicated melatonin deficiency in what the report authors called a rational biologic explanation for the increased breast cancer risk in female night shift workers. The study involved female volunteers whose blood was collected under three different conditions: during daylight hours, during the night after 2 hours of complete darkness, and during the night after exposure to 90 minutes of artificial light. The blood was injected into human breast tumors that were transplanted into rats. The tumors infused with melatonin-deficient blood collected after exposure to light during the night were found to grow at the same speed as those infused with daytime blood. The blood collected after exposure to darkness slowed tumor growth.
-Connection to artificial outdoor lighting - 2007 Israeli study used satellite photos to look at 147 communities at night – found statistically significant positive correlation between artificial outdoor light and breast cancer rates – and this is after the data was controlled for other factors such as air quality, affluence and population density (https://www.tandfonline.com/doi/abs/10.1080/07420520801921572)

-not saying that artificial light is the cause of cancer – but it appear to be a risk factor in developing cancer


Artificial Night Sky Brightness due to Light Pollution.
Cinzano, Falchi, and Eidge 20017
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Presentation Notes
Using a computer model and population data, we can look back in time at the history of light pollution. In the 1950’s this was the status of our night skies.  Most Americans had no trouble seeing the milky way; and those living in the largest of cities needed only to drive an hour or two into the country to see a starry sky.  Over time however this changed drastically.


Artificial Night Sky Brightness due to Light Pollution.
Cinzano, Falchi, and Eidge 20017
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Presentation Notes
By the 1970’s, light pollution became widespread in the Eastern US, but natural conditions still persisted in the West.  


Artificial Night Sky Brightness due to Light Pollution.
Cinzano, Falchi, and Eidge 20017
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Presentation Notes
By 1997 it was hard to find a dark place in the east and we have seen these changes persist and models for the future get worse.


Artificial Night Sky Brightness due to Light Pollution.
Cinzano, Falchi, and Eidge 20017



Presenter
Presentation Notes
This brightening of our night sky is not caused by population increase alone, which only doubled over this span of time.  It is primarily due to a careless waste of light.  Most of this light never lit anyone’s way, never touched the ground, or was ever required by a productive society. 
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Presenter
Presentation Notes
In this image you can see the unnatural light that has been introduced into the environment.  All of this light that you see across the globe has been introduced in the past 140 years since the light bulb was invented and has grown exponentially. You can see why the preservation of night skies has become such an important issue. The earth has gone from essentially dark besides the natural light we discussed to a bright environment in some ways no different from daylight.  A starry night sky is not as common as it once was. Light Pollution, reduces the contrast of stars and the Milky way, sullies the night, and has pushed our opportunity to see the Universe further away.


t to night skies

Measuring the impac
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Presentation Notes
Collect data inside and outside of wilderness to better understand the degradation to the nocturnal landscape from artificial light. 
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Presentation Notes
Lava Point
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Data processed by: B Meadows
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Data collected by: A Pipkin, A Fitzgerald
Data processed by: B Meadows

Kolob Canyon June 23, 2019 22.1 hours LMT

Full Resolution Mosaic
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Kolob Canyon June 23, 2019 22.1 hours LMT
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Kolob Canyons from the end of the Timber Creek Trail
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Presenter
Presentation Notes
Light pollution in Zion NP is not coming mainly from Las Vegas and Mesquite – rather the source is much more local…mainly St. George and the Hurricane Valley, and then Cedar City, Colorado City and developments on the East side of the park – Kanab and Glendale/Orderville.
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Presentation Notes
Light pollution in Zion is not coming mainly from Las Vegas and Mesquite – rather the source is much more local…mainly St. George and the Hurricane Valley, and then Cedar City, Colorado City


Poor lighting is unsafel

George Fleenor
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Poor lighting is unsafel

George Fleenor _ j— George Fleenor

Bright light Dim light
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Presentation Notes
Lack of shielding creates bright glare lighting that causes your pupils to constrict. Pupils in our eyes are miniature apertures or openings in front of lenses. The more open they are, the more light they let in. Our eyes have a natural defensive reaction to strong lights. They constrict the pupils in the presence of strong light. This reduces the amount of the light that enters your eye, including that light comes to us from inside shadows. Hence an attacker can become better hidden because of a nearby, exposed, glare-bomb, light. However, when lights are shielded, less offensively directed light enters our eyes, so our pupils open up more, which allows us to see into darker areas.


Smarter outdoor lighting means cost savings!

ENERGY WASTE ===

lighting wastes
0.5 I:J1nrnu;ran-hnws (KWh)

of electricity

—
enough anargy to
power a S0-inch
plasma TV for 1 hour

-
1 39/ of residential electricity use in the
0 U.S. is for outdoor lighting

lighting in the LS.

Soureod iom U.S. Depammant of Endegy 2011 dta


Presenter
Presentation Notes
13% of residential electricity is used on outdoor lighting – IDA estimates that 35% of light is wasted by unshielded or poorly aimed outdoor lighting = 3 billion dollars per year in energy loss to sky glow


Becoming an International Dark Sky Community will
bring in more tourism revenue to the town!
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STARGAZING ZION

Let yourself be amazed by the Dark Skies of Utah: gaze out at the " N l G H I
Milky Way, follow the Planets on their journey, marvel at distant

Galaxies and Star Clusters, see the stunning colors of Nebulae and
2 make a wish upon the streak of the occasional meteor.

Person

September » 2021 ~
QUICK DETAILS

% Duration: 1 hour

@ Adventure Type: Additional Activities
& Ages: All Ages




Why manage
artificial outdoor
lighting’?

Rett

SIS

el

LCr

for the environment

for your health

» Safer for the community
* Saves money
* Generates revenue
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Presentation Notes
Okay – we get it. Light pollution is a problem and correcting the issue has many benefits…now how do we correct it?


Shield lights




Shield lights




Use amber-colored lights

;
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Color Temperature Comparison



Use amber-colored lights

Before amber sleeve After amber sleeve



Eliminate unnecessary lighting
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Presentation Notes
Disconnect unnecessary lights or place on a timer to use only when needed


ighting curfews

ish |
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Presentation Notes
We are not a miniature las vegas – a city that never sleeps – nor can they with that kind of lighting. Springdale is a town that needs some amount of lighting at night but many lights do not need to be lit through the night.

Zion National Park has established in their lighting management plan lighting curfews for campgrounds and in park residential areas. We have also begun to place many lights on timers to significantly dim or go off entirely in the late evening.


National Park Service
LS. Department of the Interior

Lighting Management Plan

Zion National Park

Approved by

JEFFREY
BRADYBAUGH "
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Presentation Notes
These principles led to the creation of Zion’s lighting management plan which puts restrictions on where and how the park can install artificial outdoor lighting. 


Creatively shielding
light on the flammable
material building

Historic light fixtures at the Maintenance
yard have shallow shields; replacing large
incandescent bulbs with short LED
lamps to maintain historic integrity
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Presentation Notes
These lighting retrofits – guided by the LMP follow the three simple principles: light only where/when needed, shield fixtures, and install warmer color bulbs


Lighting ordinances work!

Chisos Basin development in Big Bend NP as seen from Emory Peak, 3.5 miles distant, before
(2003) and after (2011) lighting retrofit.


Presenter
Presentation Notes
The main concern is not population increase, but rather a wasteful outdoor lighting. A solution is relatively simple when compared to other solutions of other complex environmental problems – like climate change. When it comes to reducing light pollution on can take out unnecessary lighting, shield lighting fixtures, and change bulbs to be amber or red in color.


Lighting ordinances work!

Cheyenne, WY — population 63,607 Flagstaff, AZ — population 72,402


Presenter
Presentation Notes
Broader impact of improving night sky quality in developed areas: lighting ordinances. Two cities Cheyenne and Flagstaff have about the same population and when you look at the satellite data you can see a major difference in how they waste light.


Working across the
landscape is the only
meaningful way to protect
the night sky

Engaging with communities, non-profits, state
lands, city lands, federal public lands, tribes,
universities and astronomical organizations




b4 Robyn Henderek
~ robyn_henderek@nps.gov
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